(19) 


(12) 


Europitsches Patontunt 
Eurepssn PitBnt OfDcs 
Offtoe europten des brevets (11) EP 0 697 899 B1 

EUROPEAN RftTENTSPEaFICATION 


(45) Date of publication and mention 
of the QrEDit of the palsnt: 
17.12.1997 Bulletin 1997/51 

(21) Application mjmber: 94910499.6 

(22) Date of filing: 06 JM.1 994 


(51) lntQ.e:A61M 25/01 

(86) Intemaiional application number: 
PCT/1B94/000SB 

(87) Intematiortat putilication nurTt)er: 
WO 94/26343 (24.11.1994 


199«26) 


(54) EXCHANGEABLE QUIDEWIRE 

AUSTAUSCHBARER FOHRUNGSDRAKT 
GUIDE POUR CHANGEMEf^ DE CATHETER 


QQ 
O) 

o> 

00 

q> 
o 

Q. 

Ul 


(84) Designated Contracting States: 

ATBECHDE DK ES FR GB GR IE TT U LU NL PT 
SE 

(30) Priority: 14X5.1993 US 61 0B3 

(43) Date of putjiication of application: 
2&02.1998 Bulletin 1996AI9 

(73) Proprietor: SCHNEIDER (USA) INC 
Ptyntouth, MnnesotB 55442 (US) 


(72) Inventor: VANCE, Jeffrey, D. 
Hugo, MN 55038 (US) 

(74) Representative: 

Ruddock. Keith Stephen et al 
PflzerLJinltad, 

European Patent Department, 

Ramsgate Roed 

Sandwich, Kent Cns 9NJ (GB) 


(56) References cited: 
Wa-A-92n8051 
U&-A-4966163 


US-A-4846193 
US-A- 5 117838 


Note: VVithtn nine nionths from the publication of the mention of the gram 0^ 

notioe to the European Patent OfTice of opposition to the European patent granted. Notloe of opposition shall be filed in 
a written reasoned statement 11 shaQ not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 


PrtmdbyXMmanO 

^ 15.4^4 


EP0e97B99B1 


Description 

Bactaroundofthetntfention 

TTie preGem invention relates to donees employed e 
in catheter gliding and exchanging procedures, and 
more paitculaily to guidewire and exchange wire inter- 
connection apparatus. 

Catheterization procedures, e.g. percutaneous 
transluminal angioplasty catheterization (PCTA), Involve 10 
rnsemon of catheters into blood vessels and other txxty 
passagmrays. FroquenHy such passagevvays are con- 
voluted, giving rise to cfifftctities in inserting the cathe- 
ters. Accordingly, guidewires are employed to insure 
accurate positioning of body-irtserted caihetere. is 

More particutarly. a guidewire is inserted and 
maneuvered along arterial or other passageways to the 
desired treatment site, leaving a proximal portion of the 
guidewire outside of the patient. Next, the catheter is 
threaded onto the guidewire proximal portion, which is so 
received into a lumen fonned in the catheter. The cath- 
eter is advanced over the guidewire. artlthus guided to 
the desired treatment site. TypicaUy the guidewire is at 
least slightly longer than the catheter, so that when the 
catheter is completely advanced to the treatment site, at ss 
least part of the guidewire proximal end portion pro- 
trudes from the catheter. For example, tor a catheter 
length of 130 centimeters, the guidewire length can be 
about 150 centimeters. 

Frequently in catheterization, the need arises to 30 
exchange catheters. Preferably the exchange is accom- 
plished with the guidewire remaining in place, to avoid 
the need to maneuver yet another guidewire to the treat- 
ment site. An exchange requires gripping the guidewire 
proximal end portion to maintain its position while the as 
catheter is removed In the proximal direction. However, 
well before the originally inserted catheter can be with- 
drawn in this manner. It completely covers the 
guidowire, and the physician or other user can not 
simultaneously maintain the guidewire and praximally «? 
move the catheter. 

In view of this cfifficulty, the usual approach has 
been to remove the guidewire from the patient, leaving 
the originally inserted catheter in place to guide the 
advancement of an exchange wire to the treatment site. « 
The exchange wire is substantialiy longer than the 
guidewire. The proximal portion of the exchange wire, 
remaining outside of the patiem after conplete inser- 
tion, is longer than the length of the catheter. Thus, the 
exchange wire can be maintained while the catheter is so 
completely withdrawn from the patienL After a replace- 
ment catheter is inserted over the exchar^e wire, the 
exchange wire is removed and the guidewire reinserted. 

The repeated advancing and wrthdrawing of 
guidewires and exchange wires presents undue risk of 55 
trauma to the bbod vessels or other lumens, and 
Increases the complexity and required time for the cath- 
eterization procedura 

Several guidowire and exchange wire coiplrng 


schemes have been proposed to avoid the need for the 
wire exchanges. For example, U. & Patent Na 
4,917,103 (Qambale « al) and U. a Petent No. 
4.922,923 (Gambale et aO disclose a guidewire arvj 
exchange wire interconnecb'on system. A hollow tubular 
fitting is provided at the proximal end of the guidewire. 
while a reduced diameter tp tsfomied atthe distal end 
of the exchange wire. With the distal tip inserted into the 
tube, the tube is crimped to form a permanent coi4}ling 
of the wires. 

U. S. Patent Na 4.966.1 63 (Kraus et aO shows an 
extendable giidewire including a main section and an 
extension section. A releasable coupling of these sec- 
tions is provided by an externally threaded male contact 
at the proximal end of the main section, and an inter- 
nally threaded female contact at the distal end of the 
extension section. The female contact is mounted to 
rotate relative to the extension section. 

Vbt another coupltr^ scheme is disclosed in U. S. 
Piatert Na 4,827,941 (Taylor et al). A guidewire assem- 
bly includes a main section with a reduced diameter 
undulating (sinusoidaO male contact at its proximal end. 
An extension section includes a tube at its distal end. 
The sinusoidal contact elastically delbnns as it is 
inserted Into the tube, to provtde a friction fit A sinilar 
approach is shown in U S. Patent Na 4.958.642 (Chris- 
tian et al). Another friction m approach Is disclosed in U. 
S. Patent No. 4,875.489 (Messner et al). A main section 
of an extendable guidewire has a tapered proximal end. 
An auxUiary section of the guidewire has a tube at its 
distal end. The tube has a longitudinal gap, and thus 
expands to receive the tapered end of the main section 
and resiliently retain the tapered end once inserted. 

More specifically. U.a Patent No. 4,875,489. which 
is considered to represent an example of the closest 
state of the art with respect to present Claims 1 and 38. 
discloses an interconnection apparatus for body insert- 
able guidewires and exchange wires, including: a first 
connector at one end of a first wire, said first connector 
being substantially synmetrical about a first connector 
axis and having a first end region end B recessed region 
acflacent the firet end region; and a second connector 
adapted tor mounting at one end of a second wire, said 
second connector having a second connector axis; 
wherein the first and second connectors, when posi- 
tioned in confronting and at least generally axially 
aligned retefion. are movable axially toward one another 
into a mechanical couplirtg. 

While the above approaches perhaps are an 
improvement as compared to multiple wire exchanges, 
each encounters drfficufties, particularly in connectiori 
with smaller guidewtres and exchange wires, %which can 
have diameters as low as ten one-thousandths of an 
inch (0.025 cm). 

Therefore, ft is an object of the present invention to 
provide a single device for perfbnning the functions of 
the guidewire and the exchange wire in catheterization 
procedures. 

Another object of the invention is to provide a sim- 
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pte and reliafale means for reteasabty coipling a 
guidewire and an eocchange Goction praodmal to the 
guidawire. 

A further object is to provide a guidewir^^Kchange 
wire system with sepaiate guide and eocchange sections b 
rdeasabty coined to one another in a manner that pre- 
venlB the transfer of torque from one s e ct ion to the 
other. 

Yet another object is to provide a guidaMre with 
oonplementary contacts for coiipling an exchange sec- io 
tiontoagutde section of the guidewire, in a manner that 
affords a tactile sense of completing the connection. 

Summary of the frNention 

15 

To achieve these and other objects, there is pro- 
vided an interoonnectian apparatus for body Insertat9(e 
guidewires and exchange wires as deftned in datms 1 
and38. The apparatus includes a M connector fixed to 
one end of a first wire. The first connector is siijstan- 20 
tially symmetrical about a first connector axis artd has 
first and second axiaOy opposite end regions, tn a pre- 
ferred embodim^ a groove is formed in the first con- 
nector between the end regions. A second connector, 
fixed to one end of a second wire, has a second connec- ss 
tor axis and a projection means. The first and second 
Gorutectors are positionatile in confronting and axially 
aligned relation, for axial movement of the connectors 
relative to one another toward a mechanical coupling. 
When the connectors are mecharvcally coupled, the 3o 
projection means extends radially into the groove. At 
least one of the connectors is eiastically deformable to 
allow passage of the projecbon means axially inward 
past one of the end regions and into the groove as the 
connectors are moved axially relative to one another, ss 
Once the projection means has passed that &td region 
and resides within the groove, the end regions tend to 
confine tfio protection means within the groove to pre- 
vent any substantial axial movement of the connectors 
relative to one another away from the mechanical oou- «> 
piing. 

Pr^erably the first and second connectors, when 
mechanically coupled, are rotatable relative to one 
another about the first connector axis. This prevents the 
transfer of torque from one of the wires to the other, and 4S 
thus reduces or eliminates torsional stress that other- 
wise can lead to kintdng or dansge, particUarly for wire 
sections of small diameter. e.g. ten mils (0.025 cm). 

To achieve a releasaUe coupling, the flexible con- 
nector further is elasticaliy deformable to allow axially so 
outward passage of the projection mears away from the 
groom and past the first end region of the first connec- 
tor, thus to disengage the first and second wires. 

In one preferred version of the interoortnection 
apparatus, the fird end region is a truncated cone that ss 
diverges in the axtal direction toward the groove, and 
the secorxl end re^on is a shank on the opposite side 
of the groore from the cone. The outside diameter of the 
shank and the rraximLfn outside diameter of the trurh 


cated cone are substantially equal, both being greater 
than tiie outside cSameter of tfte groove. The oorrfjle- 
mentary second connector is a socket having an annu- 
lar waQ, with the projection means comprising four 
Indentations formed in the annular wan along a medial 
region of the sockeL The indentations are angularly 
spaced apart from one another tjy 90^ ^ to form two pairs 
of opposed (fimples or nodules at the me^al r^ion of 
the socket The diameter of the truncated oone and 
shank is greater than the dstance between each pair of 
nodules. Consequently the socket yiekjs atong its 
media] region to allow passage of the toincated oone. to 
position the nodules witNn the groova Once the trun- 
cated cone is past the nodules, they are captured within 
the groove. The truncated cone and shank oooperato to 
maintain the nodules in the groove, and thereby main- 
tain the mechanical coupGng of the connectors. 

The outside diameter of the groove can t>e selected 
with reference to the distance between opposed rad- 
ules, to permit a substantiaDy free rotation of the socket 
relative to the first connector. This prevents any sub- 
stantial transmission of torque from one of the wires to 
the oth&'. 

tn practice, the first connector (a distal pin) is 
formed into the exchange wire at its distal end, with the 
socket fixed to the proximal end of the guidewire. With 
the gudewire inserted into the patient and with its dstal^ 
tip at the treatment site, the proximal end portion of tfie 
guidewire, including the socket, remains outside of ttw 
patient The exchange section of wire is coupled to the 
guidewire by sliding the first connector distally into ttie 
socket, until the protecting nodules and groove are axi- 
ally aligned. 

As mentioned, some elastic deformation of the 
socket is required to pemiit the projections to clear the 
truncated cone. Ctearance o1 the oone leads to at least 
partial return of the socket to its rtormal, unstressed 
configuration, which gives the user a tactile sensation of 
ttie mechanical coupling. 

Thus, the combination of ttie pin connector and 
socket connector provkle for a reGable, releasable, and 
repeatable mechantcal coupling of guidewire and 
exchange sections. The coupling is achieved by simple 
relative sliding of the pin connector and sodoet connec- 
tor, and entry of the protrusions into the groove signals 
a physician or ottier user tfiat ttie coupling is accom- 
plished. The same type of motion, i.e. relative sliding of 
the connectors, disengages the mechanical cotpiing. 
Thus, connecting and disconnecting ttie wire sections 
demands relatively little attention on ttie part of ttie phy- 
sician, wrho then is atile to devote most of his or her 
attention to the cathstenzatton procedure at hand. 

InthQ Drffwingg 

For a further understancfing of ttie above and ottier 
features and advantages, reference is made to ttie fol- 
lowing detailed description and to the drawings, in 
which: 
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Figure 1 is a side elevation of a guidewire asserrbty 
including connected guide and exchange sections 
constructed in accordance with the present inven- 
tion; 

Figure 2 is an enlarged side elevation of a distal end 
region of the exchange section: 
Figure 3 is an enlarged side elevation of a proximal 
end region of the guide section: 
Figure 4 is a proodmat end view of the guide section; 
Figure 5 is a sectional view taken along the line 5-S 
in Rgure 4, with a socket connector of the guide 
section shown removed from the remainder of the 
guide section; 

Figure 6 is a sectional view taken atong the line 6-6 
in Figure 5; 

Figures 7-9 are diagrammatic views Illustrating pro- 
gressive insertion of a pin connector of the 
exchange section into the socket; 
Figure 10 is an end view of an alternative enteii- 
ment socket connector; and 
Figures 11-15 iRustrate an aHemative entaJiment 
guMewire including pin and socket connectors. 

Petailwl Pescrrption of the Preferred Emhf^imftm 

Turning now to the drawings, there is shown in Fig- 
ure 1 an exchangeataie guidewire 16. The guidewire 
includes two releasatily coupled sections: a guide sec- 
tion 18 and an exchange section 20. Sections IB and 20 
preferably ere constructed of stainless steel, for exam- 
pie a type of steel known as "No. 304" stainless steel, 
each l^ng approDdmately 150 centimeters in length. 
Gukle section 18 and exchange sectkm 20 have the 
same diameter, which preferably is in the range of from 
about 0.010 inches (0.025 cm) to about 0.060 inches 
(0.15 cm). Guide section 18 has a dtstally converging 
distal tip 22, and a socket connector or sleeve 24 at its 
proximal end. Exchange section 20 has a proximal end 
and a distal end removably inserted into socket 24. 

The distal end region of exchange section 20 is 
shwm in Figure 2. A portion of the stainless steel wire 
at the distal end is selectively removed, to form a pin 
connector 28. More particularly, material is removed by 
a precision grinding of the exchange section by relative 
rotation of the exchange section and a grinding tool (not 
shown) about a central bngitudinal axis 30 of the 
exchange section. As a resutt. pin connector 28 is con- 
centric on axis 30, and transverse profiles, i.e. profiles 
taken perpendicular to axis 30 along the connector are 
circular. 

Pin connector 28 has a distaJ tip or head 32 In the 
form of a truncated cone, diverging in the proximal 
directk)n from a Uunt distal end 34 to a maximum cone 
diameter at 36. This divergence is gradual, in the sense 
that the angle between the Inclined cone surface 38 and 
axis 30 is less than 45*. and more preferably about 20^. 
Connector 28 further includes a prcodmal shank 40, hav- 
ing an outside diameter substantially equal to the maxi- 
mum diameter of cone 32. Between shank 40 and the 


remainder of exchange section 20 Is an inclined eurfece 
42. 

Pin connector 28 further includes an annular recess 
or groove 44. formed along an intermediate region of 
5 the connector between shank 40 and cone 32. Over 
most of its length, groove 44 has an annular surfoce 46 
concentric on axis 30. On opposite sides of surface 46 
are indined groove surfaces 48 and 50 near the shai* 
and cone, respectively. Suriiaces 48 and 50 are steeply 
10 inclined, in the sense that the angle of each surfece with 
respect to axis 30 is at least 45". 

Figure 3 shows the proximal end region of guide 
section 18, including socket connector 24 and a prod- 
mal end of the wire forming the guide sectfon. Socket 
15 connector 24. over most of its length, tas an annular 
wall in the form of a hollCMf, circular cylinder. However, at 
its medial regkxi 54. socket connector 24 is formed to 
provide four indentations projected inwardly toward a 
tengitudinal central axis 56 of the socket connector. 
so These indentations provide nodules or cBnples, formed 
angularty spaced apart from one another at 90» inter- 
vals. Thus, there are two opposed pairs of the nodules, 
one including nodules 58 and 60, and the other pair 
including nodules 62 and 64 (Rgure 4). 
ss As perhaps best seen in Figure 5. the distance "a" 
between the pair of indentations 58 and 60 is less than 
the nominal inside diameter "b" of socket connector 24 
over the majority of its length. The same is true tor the 
distance between indentations 62 and 64. At the distal 
30 end Of the socket connector is an annular beveled sur- 
face 66. 

Further in Rgure 5. the proximal end of the guide 
section is withdrawn from the socket connector to reveal 
a proximal extension 68 having an outside diameter 
as approximately equal to but slightly less than inside 
diameter tr of the socket connector. Between exten- 
sion 68 and the remainder of guide sectton 18 is an 
annular beveled transition surface 70. Socket connector 
24 is permanently secured to guide section 18, by an 
40 interference fit of extension 68 within socket connector 
24, with parallel beveled surfaces 66 and 70 contiguous. 
Preferably an adhesive is applied to at least one of sur- 
faces 66 and 70 before the socket connector and guide 
section are engaged, in which case the adhesive further 
45 secures the connection. 

The maximum cone diameter and the shank outer 
diameter, indicated respectively at "c" and "d" in Figure 
2, are approximately equal to one another, greater than 
distance "a" between indentations 58^. and less than 
60 inskfe diameter V Of socket connector 24. An outside 
diameter of groove 44, indnated at "e" in Rgure 2. like- 
wise is less than diameters "c" and "d". and preferably is 
about equal to distance 'a". 

Pin connector 28 and socket connector 24 provide 
K for a releasaUe mechanical coupling of the exchange 
and guide secttons, In which the socket connector sur- 
rounds the pin connector, indentadons 56. 60. 62 and 
64 are aligned with and captured within groove 44, and 
axes 30 and 56 substantially coincide. The joinder of 


4 


7 


EP0697899B1 


8 


ow m ec to r s 24 and 28 is tOudrated in pQures 7-9. As 
seen in Figure?, oonical head 32 of the pin co nn Bc to r is 
inserted into the pnsdntal end of sockst connector 24, 
then moved distally toward indentations 58-62. This 
insertion is facilitated by the fact that the oone diameter. ; 
near dists) end 34, is eube&ntially less than the dis- 
tance "a" t>etween opposed indentations, and thus is 
substanttaliy less than the interior cSameter 1)' of the 
socket connector. 

As pin connector 28 is moved rightword as viewed io 
in Figures 7-9, cone 32 eventual^ encounters the 
indentations. Further righhwaid m o v em en t of the cone 
etastically deforms socket connector 24 particularty 
along medial region 54. Thus, suilace 38 of cone 32 
functions as a cam, forcing indentations 58-64 apart is 
from one anotho' against the Mastic restoring force of 
the socket unto the maxinnum diamet&' portion of the 
cone is axially aligned with the indentations, as viewed 
in Rgure8. The gradual (20*) tncfine of cone surface 38 
facilitates inserlian of co nn ector 28. More particulariy. so 
due to the gradual incOne, the required axial inserticMi 
force is relatively small as compared to the radial force 
required to elasticaDy deform the socket connector. 

When pin connector 28 is inserted t>eyond the posi- 
tion illustrated in Fgure 8, indentations 58^ move 2S 
radially inward due to the elastic restoring iorce of the 
socket into an engagement with groove surface 46. 
This movement is relatively rapid, due to the steep 
incline of groove surface SO and the restoring foica The 
rapid movement and engagement provide a tactile sen- so 
salion to the physician or other user attempting to con- 
nect the extension and guide secttons, tfiat a 
mechanical coupling has been ediieved. 

As shown in Figure 9, when connectors 24 and 28 
are coupled, indentations 5&-64 are axially aligned with ss 
and captured within groove 44. The relativtiy steep 
incline of betted surface 50 insures that a proxima] 
rennval of pin connector 28 requires a sut>stantially 
greater axial force as conpared to connector insertion. 
The steep Incline of beveled surface 48 likewise resists 4o 
distal insertion of pin connector 28 beyond the desired 
axial alignment 

Accordingly, the mechanical coi|)ling does not 
depend ipon a frictional engagement of the nodules or 
indentations against the groove surface. There is no 4f 
need for an elastic restoring force to maintain the nod- 
ules against the groove surface. In fact in the preferred 
mechanical coupling, the distance *a' t>etween indenta- 
tions is approximately equal to the groove diameter 'e', 
so that pin connector 28, when mechanically coupled 6o 
within socket connector 24, rerreim free to rotate rela- 
tive to the socket about connector axes 30 and 56. Con- 
sequently, exchange section 20 is maintained axially 
relative to guide section 18 when coupled, yet is free to 
rotate relative to the guide section. This arrangement £5 
pr^/ents any sutstanlial transfer of tc^que from the 
excttange section to the guide section, arxl thus su^ 
stantially eliminates the ctiance for twisting, kinlong, and 
other damage to the wires forming the guide arvf 


eocchange sections. This advantage is increasingly ail>- 
cal for wire sections having smaQ diameters, Le. at or 
ap proaching 0.010 inch (0.025 cm). 

As previously mentioned, the mechanical ooifiGng 
of co nn ector s 24 and 28 is releasaUe. More partiadarly, 
occhange section 20 is pulled pnnmaDy retatrve to the 
glide sectian, wher^ inclined surface SO of the 
groove acts as a cam to deform the socket connector 
and thereby move the indentations rac£ally outward and 
apart from one another. WN'le the required axa) fbroe 
for disconrtecting the extertsion section is greater ttsn 
the insertion force in joining the sectfons, dsconnection 
nonetheless is convenientty ecoomfdished manually, 
with one hand gr^Dping each of the extension and guide 
sections. Regardless of whether pin connector 28 is 
being Inserted or removed, ttie requisite deformation of 
socket connector 24 is elastic which allows for repeated 
connectfons and disconnectfons as required during the 
medical procedure, without reducing the efficacy of the 
mechanical coupling. 

The use of guidewire 16 can be considered in con- 
nection with an angioplasty procedure to treat a Uood 
vessel occlusion, formed for example due to an accu- 
mulation of plaque. This exemplary procedure involves 
two dilatation steps, followed by placement of a prosthe- 
sis. 

The procedure is initiated toy percutaneous and 
intravascular insertion of guide section 16. to a point 
where distal tip 22 is aligned with the oodusion site. At 
this staga guide section 18 is free of exchange section 
20. Nonetheless, guide section 18 is sufficiently long 
(e.g. 1S0 centimeters) such that with distal tip 22 so 
aligned, a proximal portion of the guide section includ- 
ing socket connector 24 remains outside of the patient 

Next, an initial dilatation catheter (not shown) is 
inserted, by placing its distal end (Krer proximal end 52 
of guide section 18. A lumen in the dilatation catheter 
accepts the guide section. The dilatation catheter is pro- 
gressively advanced until a balloon at the distal end of a 
dilatalfon catheter is aligned with the ocdusioa With 
guide sectnn 18 in place, the cfilatatian catheter is pos- 
itively directed toward the treatment site, and thus can 
be inserted relatively quickly without requiring undue 
attention. A proximal portion of the dilatation catheter 
remains outside of the patient and the proximal portion 
of the glide, section exterxls at least a slight distance 
proximalty of the dilatation catheter. At this stage, the 
dilatatfon balloon is ecpanded to enlarge the vessel at 
the treatment site. 

After the initial expansion of the vessel at the occlu- 
sion, the dilatation catheter is withdrawn. The conven- 
tional procedure involved rerroving a guidewire arvf 
Inserting a much longer exchange wire. In accordance 
with the present invention, guide section 1 8 remains in 
place. whOe exchange section 20 is coupled to the 
guide section by inserting pin connector 28 into socket 
connector 24. wtiiie holding the socket connector in 
place to maintain the axia] position of guide section 18. 
A sirrple and direct axial (distal) pushing of the pin corv 
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nector is all that is required. The socket connector is 
elastically deformed temporarily, then rapidly returns to 
its nonnal confrgumtion as groove 44 t>eoont9S aligned 
wfth indentations 58^. This return of the socket con- 
nector brings the indentations against groove surface 
46, providing a isnap fft' sensation that positively 
infonns the physician with a tactile sensation of a suc- 
cessful coupling. 

Several advantages arise from the fact that socket 
connector 24, when coupled, is in a retaxed state, rather 
than etasticaliy deformed. Rret there is no risk that 
gradually diminishing elastic restoring force might 
degrade the connection. Secondly, no torque is trans- 
fened through the interconnection. Accordingly, 
exchange section 20 can be rotated (whether intention- 
ally or inadvertently) without rotating the proodmal end of 
the guide sectfon. Thus the exchange section can be 
manipulated as necessary, without the risk of twisting or 
kinking along the guide section. 

Returning to the procedure, the coupling of guide 
section 18 and exchange section 20 substantially 
increases the length of wire outside of the patient (e.g. 
by another 150 centimrters). Exchange section 20 can 
be gripped by hand to maintain the axial position of 
guide section 18 while the initial dilatation catheter is 
proximally withdrawn. 

After withdrawal, the guide and exchange sectfons 
remain coipled. as a second dilatation catheter (not 
shown) is inserted. More partkiularly, the second dilata- 
tion cath^er has a lumen that accepts proximal end 26 
of exchange section 20, enabling progressive advance- 
ment of the dilatation catheter along the guidewire until 
the second (perhaps larger) dilatation balloon is aligned 
at the treatment site. At this stage, connectors 24 and 
28 are proodmal of the second dilatation catheter, and it 
is advantageous to disconnect and remove the 
exchange sectioa Disconnection Is acoonpHshed eas- 
ily by hand, holding socket connector 24 In place while 
proDdmally pulling the exchange section near pin con- 
nector 28. Disconnection requires tenporary elastic 
deformation of socket connector 24. Disconnectfon is 
easily accomplished by hand. With the exchange sec- 
tfon removed, there is no need for an attendant to han- 
dle an unvneldy length of occhange wire, and the 
physician can concentrate on the angioplasty procedure 
at hand, without distraction due to the exchange wire, as 
the second dilatation balloon is expanded against the 
occlusion. 

After the second dilatation step, exchange section 
20 is again coupled to guide section 18 as described 
above, and the second dilatation catheter is withdrawn 
over the guide and exchange sectfons. With the sec- 
tions remaining coupled, a prosthesis delivery catheter 
is inserted over the proximal end of the exchange sec- 
tion, and advanced progressively until a prosthesis (e.g. 
a radially self-expanding stent) at the distal end of the 
catheter is aligned at the treatment site At this point the 
exchange sectfon is disconnected and removed, leaving 
just the proximal portion of the guide section aqoosed 


beyond the prosthesis deTivery catheter. The physician 
can concentrate on prosthesis depfoyment and delivery, 
free of concsm about exchange sectfon 20. 

Following prosthesis deployment, guide section 18 
s and the depfoyment catheter are withdrawn. AHema- 
tivBly, shouU any further catheters be required (ag. an 
endoscopic catheter to view stent placemenl). the guide 
and exchange sections are coipled once again to ena- 
ble withdrawal of the delivery catheter wtvie guide sec- 
10 tfon 18 remains in place. In either event repeated 
connections and disconnections of the guide and 
exchange sections do not structurally alter either con- 
nector, or in any other manner degrade the quality of the 
mechanical coupling. 
IS Rgure 10 shcMS a socket connector 72 utilized in 
an alternative guidewire system. In which the exchange 
section is similar to exchange sectfon 20. Three inden- 
tations 74, 76 and 78 are formed in the annular wall of 
socket 72 at its medial regfon, with the indentations 
so 9>aced apart from one another angulariy by about 120*. 
Insertion of the exchange section into socket 72 forces 
indentations 74-78 radially outward away from one 
another, much in the manner as described above in 
connection with socket connector 24. Again, mechani- 
26 cal coupling involves an axial alignment Of the indenta- 
tions with a groove in the tip connector, with the 
indentations captured within the groove. 

Rgures 11-15 Illustrate another highly preferred 
embodiment guidewire 80. including a guide section 82 
30 and an exchange section 84, coipfed relative to one 
another by a socket connector 86. More particulariy, a 
pin connector 88 at the proximal end of the gude sec- 
tfon, and a pin connector 90 at the distal end of the 
exchange section, are inserted into socket connector 
35 86, to be retained wHhin the socket connector as shown 
in broken lines. 

Rgure 12 shows pin connector 90 in greater detail. 
A tojncated conical region 92 converges distally from 
the nominal diameter of the exchange section to a 
40 Ghank 94 of the ptn connector. An annular recess or 
groove 96 is fonned In the pin connector, near a cylindri- 
cal head 98 that tornis the distal end of the pin connec- 
tor. A steeply inclined groove surface 100 is disposed 
between the groove and the head. Between the gixMSve 
45 and shank 94 is a more gradually inclined groove sur- 
foce10^ 

Pin connector 88 of the guide section is substan- 
tially identical to pin connector 90. 

Socket connector 66 is shown In greater detail in 
so Rgures 13 and 14. The socket includes an annular wall 
1 03 with opposite proximal and distal ends 104 and 106 
for insertion of pin connectors 90 and 88. respectively. 
Connector wall 103 is selectively cut and crinped to 
form a proxtmal indentation 108 and a distal indentation 
6S 1 10, ladng In opposite directfons but othenvise sub- 
stantially identical to one another. In each case, a trans- 
verse sIH through connector waD 103 permits a 
controlled bending or crinping of a selected area of 
connector won 103 on one side of the slit 
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As Goen in oonnectton wHh praxima) indGnlabon 
108 (Figure 14), the resiit of this selective reshaping is 
a gradually incGned wall portion 112 having an arcuate 
lateral profile terminating in a relatrvety steep distal 
edge 114. WbO portion 112 is visijie in Figure 14 
through an opening 1 1 5 between edge 1 1 4 and connec- 
tor waD 103, which opening is formed as a result of the 
sGt and selective reshaping. 

Distal indentation 110 is sutjstantiatly identical to 
indentation 108, having a gradually inclined wall portion 
1 16 that tsnninates at a steeply inclined edge 1 18 (Fig- 
ure 13). 

Figure IS schematically represents the insertion of 
pen connector 90 into socket connector 86. The diame- 
ter of head 98, indicated at "c", is less than the inside 
diameter ^' of the socket connector, but exceeds the 
distance "a' between prcodmal indentation 108 and the 
opposite side of waQ 103. Thus, as pin co nn ector 90 is 
mwed rightward as viewed in the figure, headdSmen- 
tualtycorrtactswaUportbn 112 of indentation 108. Upon 
hiTther rightward movement of tfte pin conn^tor, head 
90 elastically deforms socket connector 86. particularty 
in the region of indentation 108. As head 98 moves 
rightwaidly along gradually inclined surface 112, the 
socket connector is defamed a sufficient amount to 
permit passage of the head rightwardy beyond indenta- 
tion 108, to align the indentatian with groove 96. The 
gradual tncfineofwaD portion 112 facilitates insertion of 
pin connector 90, much in the same manner ttiat prevl- 
ousiy discussed cone surface 36 promotes insertion of 
l^n connector 28. 

Once head 98 is beyond indentation 108, socket 
connector 86 elastically recovers, i.e. returrs to the 
shape of its relaxed oonditton, wherein the irvlentation 
and opposite portion of connector wall 103 are once 
again separated by the distance 'a'. Elastic recovery is 
relatively rapid, due to the steep incline of groove sur- 
face 100 and the elastic restoring force in the socket 
connector. Thus, as before, elastic reoorery provides a 
tactile sensation that a mechantcat coupling has tieen 
achieved. The relatively steep incline of groove surface 
100, and the relatively steep incline of edge 114, insure 
that a proximal removal of pin connector 90 requires 
sutistantially greater axial force than oonnector irtser- 
tion. 

Preferably, the distance "a' slightly exceeds the 
diameter 'd' of grocwe 96, so that when mechanically 
coupled, fxn connecbv 90 and socket connector 86 
nonetheless remain free to rotate relative to one 
another, thus to aDow otchange section 84 to rotate rel- 
ative to guide section 82 while being maintained axiaDy 
relative to the guide section. As previously noted, this 
feature prwents any sub st a n tial transfer of torQue from 
the exchange section to the guide section. 

Pin connector 90 includes a gradually inclined 
grocwe surtace 102 proodmally of groove 96, as opposed 
to the relatively steep surface 48 of pin co nn ec t or 28. 
Surface 102 is not relied upon to Bmit the distal m^re- 
ment of pin oonnector 90 relative to socket oonnector 


86. Rather, such distal movement is limited t>y co ni cal 
region 92 of pen cormedor, as tftis surface encounters 
proximal end 104 of the socket connector. 

Insertion of pin oonnector 88 into socket connector 

5 86 is accomplished in much the same manner as inser- 
tion of pin connector 90, except ttvtt pen connector 88 is 
inserted into distal ervf 106 and rnoved in the proximal 
direction to the point of mechanxsl connection. 

Thus, proximal indentation 108 and distal indenta- 

10 tion 110 capture head 98 and a head 120 of pin connec- 
tor 88. respectively, which maintains the mechanical 
coupling of the pin corwiectors within socket connector 
86. Further, however, it is preferred to permanOTtly 
bond the socket connector to pin connector 88 and 

fs glide section 82. TTiis is accomplished by joining an 
inclined surface 122 of connector 88 to a similarty 
incGned surface at distal end 106 of the socket connec- 
tor, after applying a suitable medical adhesive to one or 
t)oth of these surfaces. 

20 Socket connector 86 arxl pin connectors 88/90 
aRofd several advantages over socket coitnector 24 and 
pin connector 28 Indentations 108/110. as compared to 
nodules 56-64. are easier to lonn. and can be tonned 
with more consistency (tighter dimensional tolerances) 

2s over numerous repet i t io n s . More importantly, however, 
is that indentations 108/1 10 can be formed asymmetri- 
cally, to provide the gradual wall portion in combination 
with the steep edge. The resiA. as noted above, is to 
fadiitate insertion of the pin connectors wNle providing 

30 substantially increased resistance to their withdrawal, 
without 0ie need for special shaping of the connector 
tip, e.g. as in providing conical head 32 of pin connacta 
28. The conical head is difTicult to form, particularly for 
small diameter guidewires. Accordingly, elimination of 

ss the need to fabricate the cone is a sutstantial advan- 
tage. 

Typical guidewires in accordance with the present 
invention can ttave dameters ranging from about .014" 
to .018* (0.036 cm to 0.046 cm) for coronary applica- 
40 tions, and from about .01 8* to .063" (0.046 cm to 0.1 6 
cm) for peripheral applications. In one preferred version 
of gutdewire 80, the wire, pin connector and socket con- 
nector dimensions in inches are as follows: 

46 Pin Connectors: 

Wire outside diameter: 0.014 (0.036 cm) 
Shank outside diameter: 0.009 (0.023 om) 
Qiowe outside diameter: 0.007 (0.018 cm) 
so Head outside diameter: 0.009 (0.023 cni) 

Socket Connector: 

Length: 0.75(1.91 cm) 
ss Nominal inside diameter: 0.010 (0.025 cm) 

Distance between indentations and opposite side of 
socket 1.00 (2.54 cm) 
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Quidewire: 

Outstte diarneter: 0.014 (0.038 cm) 

Thus in accordance with the present invention, 
catheters can be exchanged repeatedly while a distal 
guide section remains in place for guiding each catheter 
to the treatment sit& An exchange section Is easily and 
quickly connected to the guide section to provide an 
extended proodmal region of the guidewire when needed 
tor catheter insertion or withdrawal. When no longer 
needed, the exchange section is easily disconnected. 
Because each connection and disconnectian requires 
only a temporary elastic defomiialion of the corrector 
structure, repeated connections and disconnections do 
not degrade the quality of the coupling. There is no sub- 
stantia] elastic load during coupling, further insuring 
against degradation and preventing the transfer of 
torque from the exchange sectton to the guide section. 
Finally, the manner in which the nodules of one of the 
connectors are captured into a groove of the otho- con- 
nector, provides a tactile sensation to signal the physi- 
cian of a successful coupling. 

daJms 

1. An interconnection apparatus for body InsertaUe 
guidewires and exchange wires, including: 


arxjlher to maintsun the mechanical coifiring. 

2. The apparatus of Ctaim 1 wherein: 

the first and second connectors (24. 28) are 
rotatable relative to one another when in said 
mechanical coupling. 

3. TheapparatusofOaiml wherein: 

said selected connector further is elastically 
deformable to alkw axially outward passage of 
the projection means (58, 60, 62, 64) pest the 
first end region (32) to facilrtate a release of 
said mechanical ooi^sling. 

4. The apparatus of Claim 3 further including: 

a stop means (42) for preventing any substan- 
tial axially inward movenwnt of the first end 
region (32) relative to the second connector 
(24), when the connectors (24, 26) are in said 
mechanical coupling. 

25 5. The apparatus of Claim 4 wherein: 


a first connector (28) at one end of a first wire, so 
said first connector (28) being substantially 
symmetrical atxxit a first oonneclor axis and 
having a first end region (32) and a recossed 
region (40) acHacent the first end region (32); 
and 55 6. 

a second connector (24) adapted for mounting 
at one end of a second wire, said second con- 
nector (24) having a second connector axis 
and a projection means (58, 60, 62, 64); 

wherein the first and second connectors 40 
(24, 28), when positioned in confronting and at 7. 
least generally axially aligned relation, are 
movable axially toward one another into a 
mechanical coupling in which the projection 
means (58, 60, 62. 64) is aligned with and « 
extends radially toward the recessed region 
(40); a selected one of the connectors (24, 28) 
elastically deforming to allow the first end 
region (32) to travel axially imvard past the pro- 
jection means (58. 60, 62. 64) as the connec- so 
tors (24. 28) are moved toNvard said 8. 
mechanical coupling and further at least sut>- 
stantially elasticalty recovering upon movement 
of the connectors (24, 28) into said mechanical 
coi4)ling; the projection means (58, 60, 62, 64) & 
and the first end region (32). with the connec- 
tors (24, 28) in said mechanical coupling, 9. 
engaging one another to limit axial movement 
of the connectors (24. 28) away from one 


the recessed region (40) comprises a grooro 
(44) between the fret end region (32) and a 
second and opposite end region of the first 
connector (28). said prpjeclion means (58, 60. 
62, 64) extendng radially into the groove (44) 
when the connectors p24, 28) are in said 
mechanical coupling. 

The apparatus of Ctaim 5 wherein: 

the stop means (42) oonprises an inclined 
groove end surface between the groove (44) 
and the second end regioa 

The apparatus of Claim 4 wherein: 

the stop means (42) comprises a truncated 
conical surface between the first connector 
(26) of the first wire and an end of the second 
connector (24), positioned to engage one 
another and thereby prevent further anally 
inward movement of the first connector (24) rel- 
ative to the second connector (28). 

The apparatus of Claim 1 wherein: 

said first end region (32) of the first connector 
(24) is a truncated cone diverging in the axial 
direction toward the groove (44). 

The apparatus of Claim 8 wherein: 

said second end regfon (40) is a shank on the 
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opposite side of the ijroove (44) from Ihe trun- 
cated cone (32), with an out^a diameter of 
the shank (40) and a maximum outside cfiame- 
ter of the tnmcBted cone (32] bang greats 
than an outside diameter of the groove (44). 5 

10. The apparatus of Claim 9 wherein: 

the outside cfiameter of the shank (40) and the 
nvudmum outside diameter of the truncated 10 
cone (32) are substantially equal. 

11. the apparatus of Claim 9 wherein: 

said rirst connector (28). tnctuding the trun- is 
cated cone (32), the groove (44) and the shank 
(40), Is fonned by selective remcval of materia) 
from said one end of the first wire. 

12. The apparatus of Claim 9 wherein: 20 

said truncated cone (32) diverges at an angle 
of about 20^ with respect to first connector axis. 

13. The apparatus of Oaim 12 further including: 2S 

two opposed groove end surfaces (48, 50) 
proximate the cone and the shank, respec- 
tively, said end surfaces t>elng inclined at an 
angle of at least 45^ relative to the first connec- 30 
tor axis. 

14. The apparatus of Claim 1 wherein: 

the second connector (24) comprises a socket ss 
having an annular wall, and the first connector 
(28) is inserted into the socket and surrounded 
by the socket when in said mechanical cou- 
pling. 

40 

15. The apparatus of Claim 14 wherein: 

the prqjectkMi means (58, 60. 62. 64) oonv 
prises at least one indentation formed in the 
arvutar waO along a medial region of the 45 

16. The apparatus of Claim 15 wherein: 

the projection means (58, 60, 62. 64) 00m- so 
prises a fdurality of inderrtatiors formed along 
the medial region and equally angularly spaced 
apart from one arxyther. 

17. The apparatus of Claim 1 6 wherein: 6S 

the projecti o n means (58, 60, 62. 64) oonv 
prises four of the indentations angularty ^jaced 
apart from one another 90^ to provide two pairs 


of opposed indentatxjns at the mecfia) regian of 
the socKbL wherein a distance between each 
pair of opposed ifxientations is less tttan a 
rKXTinal interior diameter of tt)e socket 

1& The apparatus of Claim 17 wherein: 

an outer diameter of the first end region (32) of 
the firet connector (28) is less than the nominal 
intenor diameter of the socket and greater than 
the distance between each pair of opposed 
indentations (58. 60. 62. 64), and wherein the 
socket is elasticaOy deformat)le to permit inser- 
tion of the first connector (28) into the sock et to 
carry the first end region (32) past the indenta- 
tions (58, 60, 62. 64), to axtalty align the inden- 
tations (58. 60. 62. 64) and the groove (44). 

ia The apparatus of Claim 15 wherein: 

an outer diameter of the second end region of 
the frst corned (28) is less than the nominal 
interior dUuneter of the socket and exceeds the 
distance between each pair of apposed inden- 
tations (58. 60. 62. 64). 

2a The apparatus of Claim 19 wtterein: 

the distance b^ween each pair of opposed 
indentations (58, 60. 62, 64) is at least equal to 
an outer diameter of the groove (44), whereby 
the first connector (28), when in the mechanical 
coupling, is free to rotate relative to the socket 
Eitxxjt the first connector axis. 

21. The apparatus of Claim 5 wherein: 

the first end region (32) comprises a head, the 
second end regkm conprises a shank (40).'. 
and said groove (44) has a diameter less than 
an outer diameter of the shank (40) and less 
than an outer diameter of the head (32). 

22. The apparatus of Claim 1 wherein: 

the secorvJ cortnector (24) oorrprises a socket 
having an annular wan, the first connector (28) 
is ins&ted into the socket and surrounded by 
the socket when in said mechanical ooipling, 
and the projection means (58, 60, 62. 64) com- 
prises an indentation formed in the annular 
wan. 

2& The apparatus of Claim 22 wherein: 

said indentation (58, 60, 62. 64) includes a 
gradually tncQned waD portion that terminates 
in a steeply inclined edge, and wherein said 
first end region, when traveGng axially irward 
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toward the indentation (58. 60, 62, 64), 
encounters the wall portion before encounter- 
ing the edge. 

24. A device for guiding and exchanging body inserta- e 
ble catheters, indudir^: 

a body insertaUe guide section formed of a 
flexblewlre; 

an exchange section formed of a flexibte wire; io 
and an interconnection apparatus accordino to 
daim 1. 


25. The device of Claim 24 wherein: 

15 

said at least one connector further Is elastically 
deformable to allcw axially outward passage of 
the projection means (58, 60. 62. 64) past the 
first end region (32) to release the mechanical 
coipling. ^ 

26. The device of Claim 25 wherein: 

the first end region (32) of the first connector 
(28) is a truncated cone converging in the axial ss 
direction toward the groove (44), end the first 
connector (28) further indudes a second end 
region oonprising a shank (40) on the opposite 
side of the recessed region from the truncated 
cone (32). 

27. The device of Claim 26 wrherein: 

an outside diameter of the shank (40) and a 
maximum outside diameter of a truncated cone ss 
(32) are approodmately equal to one another 
and are greater than an outside diameter of the 
recessed region (44). 

28. The apparatus of Oaim 25 wherein: 40 

the first end region (32) of the first connector 
(28) comprises a cylindncaJ head. 

29. The apparatus of Claim 26 wherein: « 

the second connector (24) comprises a socket 
having an annular waU, and the f arst connector 
(28) is inserted into the socket and surrounded 
by the socket when in the mechanical coupling, so 

30. The device of Qaim 29 wherein: 

the socket has a nominal inside diameter, and 
the projection means (58, 60, 62. 64) com- ss 
prises at least one indentation fanned In the 
annular wall. 
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said at least one indentation indudes a gradu- 
ally indined wall portion having an axially 
inward and steeply incfined edge. 


32. The device of Claim 29 wherein: 

the projection means (58, 60, 62, 64) com- 
prises four IndentatkMis formed in the anniiar 
wall along the media) region and ^ced apart 
angularly 90» from one another to provide two 
pairs of opposed indentations at the media) 
region, wherein a distance between each pair 
of opposed indentalfons is less than the noni- 
nal inside diameter. 

33. The device of Claim 32 wherein: 

respective outside diameters of the first end 
region (32) and the second end region of the 
first connector (28), are less than the nominal 
inside dameter of the socket and greater than 
the distance between each pair of irctentatiore 
(58, 60, 62, 64). 


34. The device of Claim 33 wherein: 

the distance between each pair of opposed 
indentations (58, 60, 62, 64) is at least equal to 
an outsMe diameter of the groove (44). 

35. The device of Claim 32 wherein: 

the first end region (32) of the first connector 
(28) conprises a truncated cone cfiverging in 
the direction torard the groove (44). and the 
second end region of the connector comprises 
a shank (40) on the opposite side of the groove 
(44) from the cone (32) and having an outskie 
diameter siijstantialty equal to a maximum out- 
side diameter of the truncated cone (32). 

36. The device of Oaim 27 wherein: 

the guide section (18) Indudes a proximal 
extension (68), and a distal end portion of the 
socket surrounds the proxima) extension (68). 

37. The dwice of Claim 36 wherein: 

the guide sectk>n (18) further includes an annu- 
lar beveled transilion surto (70) between the 
proBdmal extensfon (68) and the remainder of 
the guide section, and the socket has an annu- 
lar beveled distal surface (66) parallel to the 
transitkin surface (70). 


31. The device of Claim 30 wherein: 


3a An Interconnection apparatus for body insertaUe 
guidewires and exchange wires, indudtng: 
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a fbct connactor (90) at one end of a fii^ wire 
and havtr^ a ftt& end roQian (98) and a fnst 
recessed regpon (96) adjacent the first end 
region (98): 

a second connector (88) at one end of a sec- b 
ond wire and hstvino a second end reQson (120) 
and a second recessed region (96) adjacent 
the second end region (120); 
an elongate ttud connector ^8) having fiist 
and second opposite &id8 for receiving the ftist io 
and second connectors (90. 88), respedivety, 
and further having a first projection means 
(1 12) between the first and second ends; 

wherein thefiist and second connectors 
(90). when positianed in confronting relation to is 
the thiid connector (86) at the fmst and second 
ends, respectively, are movaUe axiaDy toward 
one another and relative to the third connector 
(86) into a medianica) ooupDng in wtiich the 
ftist protection means (11 2) is aligned with and so 
projects radiaOy toward the first recessed 
region (98): a sel^ited one of the first and third 
connectors (66, 90) eiastically deforming to 
allow the first end region (98) to travel anally 
inward past the projection means (1 12) as the 2s 
oonnectOTB (66, 90) are moved toward said 
mechanical coupGng and further at least sut)- 
stantially eiastically recovering upon achieve- 
ment of said mechanica] coupling, whereupon 
the first end region (98) and the first projection so 
.,IDn6ans,.{li;;):rafe.i)08itioned to engage one 
. ■ -.another- to limit axial- movement of the first oorv 
nector (90) and third connector (86) away from 
one another to maintain the mechanical cou- 
pling; and 35 
a means for joining the second and third con- 
nectors (86. 90) to one another. 

39. The apparatus of Claim 38 wherein: 

40 

said means fv Jtxning the secorvj and third 
connectors (86. 90) to each other oonprise an 
adhesive for t>on(fing said second end of the 
third connector (86) to the second connector 

(90). 45 

40. The apparatus of Claim 38 wherein: 

said means for joining the second and third 
connectors (86. 90) conprises a second pro- eo 
jection (116) means in the third c on nector (86) 
and axiaDy spaced apart from the first prpjec- 
tion means (1 12) and, upon insertion of the 
second connector (88) a sufficient distance to 
move the second end region (120) beyond the fis 
second projection means (116), positioned to 
engage the second end region (98) to limit axial 
movement of the second cortnector (90) and 
third connector (86) axially away from one 


anotfter. 

41. T>ie apparatus of Claim 40 wtierein: 

the first and second projection means (112, 
. L 146)' respectively ;corrf)rise first end secorvj 
indentations, each tndentalian including a 
gradually incfined waD portion terminating in a 
steeply incSned edge, and wherein each of the 
first and second co nn ec t oi' s (90). when being 
inserted into the third connector (88) towv^d its 
associatBd irvieiUBtiors, encounters the gradu- 
ally incfined wall portion t>efore encountering 
the deeply incGned edge. 

PatentansprOche 

1. Vertxndungseinrichtung fQr in KOrper einfOhrbare 
FOhrungsdrdhte und Austauschdrdhte, umfassend: 

einen ersten Verbinder (28) an einem Ende 
etnes ersten DrEitrtes. wobei der tiesagte erste 
Verbinder (28} im wesentlichen synrvnetrisch 
zu etner ersten Ver1)fnderachse ist und einen 
ersten Enc&ereich (32) und einen ausgespar- 
ten Bereich (40) artgrenzend an den ersten 
Encfi>ereich (32) aufweist; und 
einen zum Arbringen an wiem Ende eines- 
zweiten Drahtes angepaBten zweiten Vertiin- 
der (24), wobei der besagte zweite Verbinder 
(24) eine zweite Verbinderachse und eine Vor- 
spningeinrichtung (56. 60, 62. 64) aufweist: 
bei welcher der erste und zweite Verbinder (24. 
28), wenn sie in gegenOberliegender und min- 
destens allgemein axial ausgerichteter Bezie- 
hung angeordnet sind. in axialer Richtung 
aufeinander zu in eine mechanische Vertxn- 
dung bewegbar sind, in welcher de Vorsprung- 
einrichtung (58. 60, 62, 64) mit dem 
Busgesparten Bereich (40) ausgerichtet ist und 
sich in radialer Richtung auf diesen zu 
erstreckt; wobei sich ein ausgew&hlte- der 
Vertxnder (24. 26) etastisch vertonnt um es 
dem ersten Endbereich (32) zu gestatten, sich 
an der VbrsprungeinricfTtung (58, 60. 62. 64) 
vorta in axialer Ricfitung nach innen zu bewe- 
gen, wenn die Verbinder (24, 28) aul die 
besagte mechanische Vert)indung zu bewegt 
werden, und sich weiter nach einer Bewegung 
der Vertxnder (24, 28) in die besagte mechani- 
sdte Verbindung mind est ens im wesentlichen 
elastisch erttott; wobd de Vbrsprungeinrich- 
tung (56, 60, 62. 64) und der erste Endbereich 
(32), wenn sich die Verbinder (24. 28) in der 
t>esagten mectianischen Verbindung tsefirtden, 
miteinander in Eingrfff tr^, um eine axiale 
Bewegung der Verbinder (24. 28) weg vonein- 
ander zu begrenzen. um die mechanische Ver- 
bindung aufrechtzuerhalten. 
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2. BnrichtungnachAnspruch l.beiwQlcher: 

der efste und zsreite Verbinder (24, 28) in 
Bezug zueinander drehbar sind, wenn sie sich 
in der besagten mechanischen Verbindimg b 
beTnden. 

3. Einrichtung nach Anspruch 1 , bei welcher: 

der besagte ausgewflhtte Verbinder weiter ela- io 
stisch verlbrmbar 't&, urn einen Vwbeitritt der 
Vbrsprunoeinrichtung (Sa 60. 62. 64) am 
ersten Endbereich (32) in axialer Rtchtung 
nach auBen zu gestatten, urn ein LAsen der 
besagten mechanischen Nferbindung zu is 
erteichtern. 

4. Einrichtung nach Anspruch 3. weiter umfassend: 

eine Anschlageinrichtung (42), um jegliche 20 
wesenfliche Bewegung des ersten Endbe- 
reichs (32) in Bezug zum zweiten Verbinder 
(24) in axialer Richtung nach innen zu verhin- 
dem, wenn sich die Verbinder (24, 28) in der 
besagten mechanischen Verbindung befinden. 25 

5. Einrichtung nach Anspruch 4. bei welcher: 

der ausgeqparte Bereich (40) eine Nut (44) 
zwischen dem ersten Endbereich (32) und so 
einem zweiten und entgegengesetzten Endbe- 
reich des ersten Verbinders (28) umfafil, wobei 
sich die besagte Vorsprungeinrichtung (58, 60. 
62, 64) in radlaler Richtung in die Nut (44) 
erstreckt wenn sich die Verbinder (24, 28) in 35 
der besagten mechanischen Verbindung befh- 
den. 

6. Einrichtung nach Anspruch 5, bei welcher: 

40 

die Anschlageinrichtung (42) eine schrflge Nut- 
stirnfiache zwischen der Nut (44) und dem 
zweiten Endbereich umfaBt, 

7. Einrichtung nach Anspruch 4, bei welcher: 45 

die Anschlageinrichtung (42) eine Itegelstunpf- 
fOrmige Oberfldche zwischen dem ersten Veib- 
inder (28) des ersten Drahtes und einem Ende 
des zweiten Vbrbinders (24) umtaBt. die so so 
angeordnet sind. daB sie miteinander in Eingriff 
trolen und dadurch eine weitere Bewegung des 
ersten Vbrt)inderB (24) in Bezug zum zweiten 
Verbinder (28) in axialer Richtung nach innen 
verhindem. gg 

8. Einrichtung nach Anspruch 1 , bei welcher: 

der besagte erste Enobereich (32) des ersten 
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Vbrbinders (24) ein Kegeistumpf ist, der in axia- 
ler Richtung auf die Nut (44) zu diveiyierL 

9. Enrichtung nach Anspruch B, bei welcher: 

der besagte zweite Endbereich (40) ei'n Schafl 
auf der dem Kegeistumpf (32) entgegenge- 
setzten Seite der Nut (44) ist. wobei ein AuBen- 
durchmesser des Schaftes (40) und ein 
maximaler AuBendurchmesser des Kegel- 
stumpfe (32) grOBer als ein AuBendurchmes- 
ser der Nut (44) sind. 

ia Einrichtung nach Anspruch 9. bei welcher: 

der AuBendurchmesser des Schaftes (40) und 
der maximale AuBendurchmesser des l4gel- 
etumpfs (32) rmwesentiichen gletch sind. 

11. Einrichtung nach Anspruch 9, bei welcher: 

der besagte erste Verbinder (26), welcher den 
Kegelstunpf (32), die Nut (44) und den Schaft 
(40) enthflH. durch selektives Entfemen von 
Material von dem besagten einen Ende des 
ersten Drahtes geformt wird. 

12. Einrichtung nach Anspruch 9, bei welcher: 

der besagte Kegeistumpf (32) unter einem 
Winkel von etwa 20* in Bezug zur ersten Vert>- 
inderachse diveigiert 

13. EtnrichtungnachAnspnjch 12, weiter umiassefxl: 

zwei entgegengesetzte Nutstimfl&chen (48, 
50) in der Ndhe des Kegels bzw. des Schaftes. 
wobei die besagten Stirnfldchen in Bezug zur 
ersten Verbinderachse unter einem Winkel von 
mindestens 4S» geneigt sind. 

14. Einrichtung nach An^pnjch 1 . bei welcher: 

der zweite Verbinder (24) eine Buchse mft 
einer ringfOmiigen Vtand umfaBt, und der er^ 
Verbinder (28) in die Buchse eingeffOhrt und 
von der Buchse umgeben ist, wenn sie sich in 
der besagten mechanischen Verbindung befin- 
den. 

15. Einrichtung nach Anspruch 14. bei welcher: 

die VDrspningelnrichtung (58, 60, 62. 64) min- 
destens eine entlang eines medialen Bereichs 
der Buchse in der ringfOrmigen WW ausgebH- 
dete EindrOckung umfaBL 

16. Einrichtung nach Anspruch 15. bei welcher: 
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die VorspTungonrichtuig (5B. 60, 62. 64) eine 
Mehncah] von BndrQdojngen umfaSt. die ent- 
lang des medialan Bereichs aiB^flhttriet und in 
gteichen Winkefabet&nden voneinander ange- 
ordnet sind. 

17. Einrtchtung nach Anspruch 16. bei welcher: 

die VorqirungeinnctTtung (SB. 60, 62. 64) vier 
der EtndrOckungen umfaBt. die in Winketab- 
standen von 90° voneinander angeordnet sind. 
urn am medialen Bereich der Buchse zwei 
Paare von etnander gegenOberiiegenden En- 
drOckungen bereitzustellen, wobei ein Ab^and 
zwischen jedem Paar von einander gegenflbei* 
Begenden EindrQckungen Meiner ats ein Nenn- 
tnnendurchmesGer der Buchse ist 

18. Einrichtung nach Anspnjch 1 7, bei welcher: 

ein AuBendurchmesser des ersten Endbe- 
relchs (32) des ersten Verbinders (28) Meiner 
ats der Nennirmendurchniesser der Buchse 
und grOBer als der Abstand zwischen jedem 
Paar von einander gegertflbertiegenden Eirv 
druckungen (58, 60. 62, 64) ist und bei wel- 
cher de Buchse etasbsch verfbrmbar ist. un 
ein EnfQhren des ersten Verbinders (28) in de 
Buchse zu gestatten. um den ersten Encbe- 
retch (32) an den EindrOdungen (58, 60. 62, 
64) vorbel mitzufohrea um die BndrOdoingen 
(58, 60, 62, 64) und de Nut (44) in axialer Rich- 
tung auszurichten. 

19. Einrichtung nach Anspruch 15. bei welcher: 

ein AuBendurchmesser des zweiten Endbe- 
reichs des ersten Vert)tnders (28) Meiner als 
der Nennirmendurchmesser der Buchse ist und 
den Abstand zwischen jedem Paar van einan- 
der gegenOberfiegenden EindrOckungen (56. 
60, 62. 64) Qbersteigt 

20. Einrichtung nach Anspruch 19. bei welcher: 

der Abstarvj zwischen jedem Paar von einan- 
der gegenOberliegenden EindrOckungen (58, 
60. 62, 64) mindestens gleich einem AuBen- 
durchmesser der Nut (44) ist, wodurch sich der 
erste Veibinder (28) in Bezug zur Buchse frei 
um die erste Verbinderachse drehen kann, 
wenn sie sich in der mechanischen Verbindung 
befviden. 

21. Einrichtung nach Anspruch 5, bei welcher: 

der erste Endbereich (32) einen Kopf umbBt. 
der zweite En^ereich einen Schaft (40) 
umfaBt und die besagte Nut (44) einen Durch- 


messer auhveist, der Meiner als etn AuBen- 
durchmesser des Schaftes (40) und Meiner als 
ein AuBendurchmesser des Kopfes (32) isL 

22. Einrichtung nach Anspruch 1. bei welcher: 


der zweite Verbinder (24) eine Buchse mit 
einer ringtOrm igen umfaBt der erste 
Verbinder (28) in die Buchse eingefOhrt uid 
von der Buchse umgeben ist wenn ste sich in 
der besagtsn mechanischen Verbindung b6rir>* 
den. und de Vorsprungetnrichtung (58, 60. 62. 
64) eine in der ringfOnngen Ward ausgebcl- 
dete EindrOckung umfaBt 

2X Einrichtung nach Anspruch 22, bet welcher: 

de besagte EndrOdamg (58. 60, 62, 64) einen 
Wtendteil mil einer allmahttchen Steiging ein- 
schOeBt, der in einer Kante trU einer stetlen 
Steigurtg endet und bei welcher der besagte 
erste Endbereich. wenn er sich in axialer Rich- 
tung auf de EindrOckung (58, 60, 62. 64) zu 
nach innen bewegt auf den Wandteil trifft 
bevor er auf de Kante trifft 

24. VDrrichtung zum FOhren und Austauschen von in 
KOrper einfOhrbaren Kathetem, umtassend: 

einen aus einem biegsamen Draht ausgebilde- 
ten, in KOrper einfOhflaaren FQhrungsabschnitt: 
einen aus einem biegsamen Draht ausgebilde- 
ten Austauschatschnitt; und 
eine Verbindungseinrichtung nach Anspruch 1 . 

25. Vorrichtung nach Anspruch 24, bei welcher: 

der besagte mindestens eine Verixnder weiter 
elastisch verformbar ist um einen Vdibeitritt 
der Vorsprungeinrichtung (58. 60, 62. 64) am 
ersten Ervteeich (32) in axialer Richtung 
nach auBen zu gestatten, um de mechanische 
Verbindung zu lOsen. 

45 26. NAirrichtung nach Anspruch 25, bei welcher: 

der erste Endbereich (32) des ersten Vertxn- 
ders (28) ein Kegelstumpf ist der in a»aler 
Richtung auf de Nut (44) zu konveiyiert, und 
der erste Veibinder (28) weiter einen zweiten 
Endbereich einschlieBt welcher einen Sdiaft 
(40) auf der dem Kegelstumpf (32) entgegen- 
gesetzten Seite des ausgesparten Bereichs 
umtaBt 

27. Marrichtung na^ Anspruch 26, bei welcher: 

ein AuBendurchmesser des Schaftes (40) und 
ein maximaler AuBend urchm es s er eines 
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Kegetetumpfs (32) unoefahr gleich und grtSBer 
ate etn AuBendurchmesser des ausgesparten 
Bereichs (44) smd. 

28. Vbnrichtung nach Anspruch 25, bei welcher: 

der erste Endbereich (32) des erstdn Verbin- 
defB (28) etnen zyUndrischen Kbpf umteBt. 

29. VorricWung nach Anspruch 26, bei welcher: 

der zwerte Verbinder (24) eine Buchse mrt 
einer ringfOrmigen Wand umtaft, und der erste 
Verbinder (28) in de Buchse eingefuhn und 
von der Buchse umgeben Ist. wenn sie sich in 
der mechanischen Verbindung befinden. 

30. WwTichtung nach Anspruch 29. bei weicher: 

die Buchse etnen Nenninnendurchmesser auf- 
weist, und die Vbrsprungeinrichtung (58, 60, 
62, 64) mindestens eine in der lingtonnigefi 
Vtend ausgebildete EindrOckung umbBt. 

31. VwTichtung nach Anspruch 30. bei welcher: 

die besagte mindestens eine EindrOckung 
einen Vfendteil mrt eIner ailmfthlichen Steigung 
einschfieBt der eine in axialer Richtung nach 
innen zu angeordnete Kante mit einer steiien so 
Steigung aufweist. 

32. NAwTichtung nach Anspruch 29, bei weicher: 

die Vbrspmngeinrichtung (58, 60. 62. 64) vier ss 
EindrOckungen umfaBt die enttang des media- 
len Bereichs In der ringfOrmigen Wand ausge- 
bildet und in Winkelabstdnden von 90* 
voneinander angeordnet sind, um am madialen 
Bereich zwei Paare von einander gegenober- 40 
liegenden EindrOdomgen bereiteustellen. 
wobei ein Abstand zwischen jedem Paar von 
einander gegenoberliegenden EindrOckungen 
Weiner ate der Nenninnendurchmesser ist. 

4S 

33. Ntorrichtung nach Anspruch 32, bei welcher: 

jeweilige AuBendurchmesser des ersten End- 
bereichs (32) und des zweiten Endbereichs 
des ersten Verbindere (28) Meiner ate der 5d 
Nenninnendurchmesser der Buchse und grO- 

6er ate der Abstand zwfechen jedem Paar von 
EindrOckungen (58, 60. 62. 64) tet. 

34. Vwrichtung nach Anspruch 33, be' wfelcher: ss 

der Abstand zwtechen jedem Paar von einan- 
der gegenOberiiegenden EindrOckungen (58, 
60, 62, 64) mindestens gleich einem AuSen- 
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durchmesaeir der Nut (44) tet 

35. Vorrichtung nach Anspruch 32. bei welcher: 

der erste Endbereich (32) des ersten Vbrbin- 
derB (28) einen Ksgetetunpf umlaBt dw in 
Richtung auf die Nut (44) zu divergiert, und der 
zweite Endberek;h des Verbinders einen 
Schaft (40) umtaBt, der auf der vom Kegel (32) 
aus emgegengesetzten Seite der Nut (44) 
angeordnet tet und einen AuBendurchmesser 
aufweist, der einem maximalen AuBendireh- 
messerdes Kegeteturrpfe (32) im wesentiichen 
gleich tet 

36. Varrichtung nach Anspruch 27, bei welcher: 

der FOhrungsab&chnitt (18) eine proximale Vbr- 
Idngemng (68) umfaBt, und ein distaler Endteil 
der Buchse die proodmale Vertflngerung (68) 
umgitiL 

37. Vorricmung nach Anspruch 36. bei welcher: 

der Fflhrungsabschnitt (1^ wetter eine ringfOr- 
mige angeschragte Cbergangsfiflche (70) zwi- 
schen der proximalen Ven&ngemng (68) und 
dem Rest des FOhrungsabschnitls umfaBt, und 
die Buchse eine zur ObergangsflAche (70) par- 
allele ringfOmiige angeschragte distale Ober- 
fiache(66)aufwetet 

3a Verbindungseinrichtung fOr in KOrper einfOhrbare 
FOhrungsdrfihte und Austauschdrflhte, umtessend: 

einen ersten Verbinder (90) an einem Ende 
eines ersten Drahtes und mit einem ersten 
Endbereich (9^ und einem ersten ausgespar- 
ten Bereich (96) angrenzend an den ersten 
Endbereich (98); 

einen zweiten Verbinder (88) an einem Ende 
eines zweiten Drahtes und ntit einem zweiten 
Endbereich (120) und einem zweiten ausge- 
sparten Bereich (96) angrenzend an den zwei- 
ten Endbereich (120) aufwetet; 
einen langgestreckten dritlen Verbinder (86) 
mit einem jeweiis emgegengesetzten ersten 
und zweiten Ende zur Aufnahme des ersten 
bzw. zweiten Verbinders (90. 88). und weiter 
mit einer ersten Vfersprungeinrichtung (112) 
zwischen dem ersten und zwerten Ende: 
bei welcher der erste und zweHa Veibinder 
(90), wenn sie am ersten bzw. zweiten Ende in 
gegenObeiliegender Beziehung zum dritten 
Verbinder (86) angeordnet sind. in axialer Rich- 
tung aufeinander zu und in Bezug zum dritten 
Vferbfnder (86) In eine mechanische VMn- 
dung bewegbar sind. in welcher cfie erste Vbr- 
sprungeinrichtung (112) mit dem ersten 
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ausgesparten Bereich (96) au&oerichlel ist und 
in ratfialer Richhno auf diesen zu Qbersteht 
wobei sich ein atsgew&hfter des ersten und 
dntton Verbindcrs (86, 90) etastisch verformtt 
um es dem ersten Encbereich (93) zu gestat- s 
tsn, sich an dar Nftifsprungainiichtuiio (112) 
vofbei in axialer Riditung nadi bmen zu bewe- 
gen, wenn die Veitxnder (86, 90) auf die 
besagte mechani&che Vertxndung zu benvegt 
weiden. und SKti nach VoDendung def besag- io 
ten mechanischen Vertindung wetter minde- 
Etens im weserrtfichen elastisch erhott 
woraufhin der erste Endberetch (98) und die 
erste Vbrsprungeinrichtung (112) go ar^eord- 
net and. daB sie miteinander im.Bngriff ate- is 
hen, um eine axiale Bewegung des ersten 
Veibind^ (90) und des dritten Verbinders (86) 
weg voneinander zu begrenzen, um de 
mechanische Vart^ndung aufrechtzuerhatten; 
und so 
€tt.nQ Etnrichtung zum gegenseittgen Zusarrv- 
menfOgen des zweiten und dritten Vertxnders 
(86, 90). 

39. Einrichtung nach Anspruch 38, bei welfiier: 2B 

die besagte Enrichtung zum gegenseitigen 
ZusammenfOgen des zweiten und dritten Vert)- 
tnders (86, 90) einen Kleber unfaBt um das 
besagte zwette Ende des drrtten v^erbtndere so 
(86) mh dem zweiten VWnder-(90} zu Jf^e- 
. ben. ^ . 

40. Einrichtung nach Anspmch 38, t>ei welcher: 

35 

die besagte Einrichtung zum ZusammenfOgen 
des zwetten und dritten VertMnders (86. 90) 
eine zwette Vorspningeinrichtung (11 6} im drit- 
ten Vertiindef^ (86) umfaBt, die in axialer Rich- 
tung cm Abstand von der ersten 40 
Vorsprungeinrichtung (112) und nach dem Eir^ 
fOhren des zwetten Verbinders (88) in einem 
ausretchenden Abstand angeordnet Ist um 
den zwetten Endbereich (120) Qber die zwette 
Vorsprungeinrichtung (116) hinaus zu bewe- 4s 
gen, welche so angeordnet ist, daB sie mtt dem 
zwetten Endt}eretch (98) tn Etngriff tritt, um eine 
axiale Bewegurfg des zwetten Verbinders (90) 
und des dritten Vertxnders (86) in axialer Rich- 
tung weg voneinander zu begrenzea so 

41. Vorrichtung nach Anspruch 40, bei welcher: 

die erste bzw. zwette Vorsprungeinrichtung 
(112, 116) eine erste bzw. zwete EindrOckung ss 
umfBssea wobei jede EindrOcKurrg einen 
Wandteil mtt etner altmahSchen Steigung ent- 
hatt, der in einer Kairte mtt oner steilen Stei- 
gung endet und bei welcher sowohl der erste 


und zweite VMxnder (90) becm EnfOtven in 
den dritten Vsrtxndar (86) auf dessen zugeh^ 
rige Enektldoingen zu auf den Wandteil mH 
der attm&hfichen Steigung tJifft, bevor er auf die 
Kante nttt der steilen Steigung trifFL 

RevendtcatioRs 

1. Appareil dlnteroonnodon pour des fits de gudage 
et des fits de remplacement susccptMes d'etre 
introdutts dars le corps, comprenant : 

un prenier comecteur (28) d urte Bxtidnitd 
d'm premier ffl, ledtt premier connecteur (2B) 
6tant sensblemeni sym^trique autour d*un pre- 
mier axB de connecteur et con^portant ine pre- 
miere region d'extr6nfvt6 (32) & une region en 
retrait (40) oontigud k la premi^ region 
d*6xtr6nvt6(32);et 

un second comecteur (24) destin6 6 ttre 
assembid & une premidre extr6mit6 dVn 
second fil, ledit second connecteur (24) ayant 
un second axe de connecteur et des moyens 
formant protongement (58. 60. 62. 64) : 
danslequel les premier et second co nne cteurs 
(24, 28). lorsqu'Qs sort positionnte face & face 
et au moins g6ndralement alignfe axialement, 
sent mobOes axialement I'un vers rautre dans 
un Gouplage mteanique dans lequei les 
moyens tormant prolongement (58, 60, 62, 64) 
sont alignte avec la region en_retratt .(40).et 
6*6tendent radaJement vers celle-d ; un con- 
necteur 8^ectionn6 parmi les oonnecteurs (24. 
28} se ddformant de manidre 6iastique pour 
permettre k ta premi^ region d'extr6nvt6 (32) 
de se d^placer axialement vers Hnt^rieur au- 
deld des moyens formant protongement (58. 
60, 62, 64} alors que les connecteurs (24, 28) 
sont d6plac6s vers ledt couplage mdcanique 
et, de plus, retrouvant son 6tat inttial au moins 
sensUement de manidre 6tast)que lors du 
mouvement des oonnecteurs (24. 28) dans 
ledtt coiptage mtoanique : les moyens tormant 
prolongement (58, 60, 62, 64) et ta premiere 
rdgion d'extrMtd (32). avec les connecteurs 
(24. 28) dans ledt couplage mdcanique, se 
mettant en prise Pun avec I'autre pour limtter le 
mouvement axial des oonnecteurs (24. 26) 
6toignant fun de I'autre pour maintenir le cou- 
plage mteaniqua 

2. Appareil selon la reirendication 1. dans lequel : 

les premier et second cormecteurs (24, 28) 
sont susceptibles de toumer Tun par rapport k 
I'autre lorsquHs se trouvent dans ledtt cou- 
plage mdcaitique. 


3. Appareil selon la ra^en di cation 1, dans lequel : 
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tedrt connecteur Gdlectionnd est de plus, d^fbr- 
mable de manidre 61astique pour permettre le 
passage axialement vers I'eod^rieur des 
moyens tormant prolongefnent (58, 60, 62, 64) 
aihdeld de la premise region d'extr6mrt6 (32) « 
pour factliter une Gb^ration dudrt couplage 
nidcanique. 

4. Apparen seion ta ramiication 3 conprenant de 
plus: 10 

des moyens d'arrdt (42) destinds d enpteher 
lout mouvement notable axialement vers rint6- 
rieur de la premidre region d'ejctr6mit6 (32) par 
rapport au second connecteur (24). lorsque les is 
connecteure (24, 28) se trouvent dans ledit 
ooiplage m6caniqu& 

5. Appareil seton la revendicatton 4. dans lequel : 

20 

la r^ion en retrait (40) conprend une gorge 
(44) entre la premiere region d'exti6mit6 (32) et 
une seconde region d'extr6mit6 oppose du 
premier connecteur (28). lesdits moyens tor- 
mant protongement (58. 60, 62. 64) s'dtendfeint as 
radialement dans la gorge (44) lorsque les oon- 
necteurs (24, 28) se trouvenl dans ledH cou- 
plage mdcanlquev 

6. Appareil selon la revendlcation 5, dans lequel : so 

les moyens d'arrdt (42) comprennent une sur- 
face d'e)rtr6mit6 de gorge incltnfie entre la 
gorge (44) et la seconde r6gion d extr6mft6. 

35 

7. Appareil selon la revendicatton 4. dans lequel : 

les moyens d'an-ftt (42) comprennent une sur- 
face conique tronqude entre le premier con- 
necteur (28) du premier fi) et une otrMtd du 40 
second connecteur (24). positionnfe de 
mantfere 6 s'engager I'un dans I'autre et pour, 
de ce fait, empedier un mouvement 8uppl6- 
nwntaire axialement vers I1nt6rieur du premier 
connecteur (24) par rapport au second connec- 
teur (28). 

a Appareil selon la revendicatton 1. dans lequel: 

ladrte premldre r6glon d actr6nA6 (32) du pre- 
nier connecteur (24) est un cflne tronqu6 
divergeant dans la direction axiale vers la 
gorge (44). 

9. Appareil selon la revendication 8, dans lequel ; 

larilte seconde region d'extrMtd (40) est une 
tige sur le cdt6 de la gorge (44) opposd au 
c6ne tronqu6 (32). avec un diam^ ext^rieur 


de la tige (40) et un cfiamdtre eoct^eur maxinal 

du cflne tronqu6 (32) sip6rieurs 6 un dramdtre 
eottSrieur de la gorge (44). 

ia Appareil selon ta revendicatton 9, dans lequel : 

le damdtre ext^eur de la tige (40) et le dam^ 
tre ext6rieur maximal du cflne tronqufi (32) 
sent sensiWement 6gaux 

11. Appareil seion la revendication 9. dans lequel : 

ledt premier connecteur ^), conprenant le 
cflne tronqu6 (32), la gorge (44) et la tige (40), 
estformdparf'enldvememsdectif demat6riau 
de ladite extrMtd du premier m. 

12. Appareil selon la revendication 9, dans lequel : 

ledit cflne tronqud (32) diverge suivant un 

angle d'envinon 20* par rapport au premier axe 
de connecteur. 

13. Appareil selon la revendication 12 conprenant de 
plus: 

deux sifffaces d'extr6mrt6 de gorge opposdee 
(48, 50) 6 proximit6 du cflne et de la tige, res- 
pectivement, lesdites surfaces d'extrMt6 
6tant indinto d'un angle d'au moins 45<* par 
report au premier axe de connecteur. 

14. Appareil selon la revendication 1. dans lequel : 

le second connecteur (24) comprerti une fiche 
femelle oomporiant une parol annulaire et le 
premier connecteur (28) est in86r6 dans la 
fiche femelle et entour6 par la fiche femeHe 
lorsqulls sont dans ledit couplage mtoinique. 

IS Appara'l selon ia revendication 14, dans lequel : 

les moyens formant prolongement (58. 60. 62. 
64) comprennent au moins une premi^ 
indentation formde dans la paroi annulaire le 
long d'une region mMiane de la fiche femeUa 

16. Appareil selon la revendication 15. dans lequel : 

so les moyens fomiant prolongement (58. 60, 62, 

64) comprennent une plurality dlndentations 
fonndes le long de la region mddiane et espa- 
cdes d'un mflme angle les unes des autres. 

ss 1 7. Appareil selon la revendicab'on 16. dans lequel : 

les moyens formant prolongement (58, 60, 62. 
64) conprennent quatre des indentations 
eqtaotes les unes des autres d'un angle de 
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90° pour foumir deux paires (fi i ri e i itali ons 
oppOBdes dans la region mddiane ds ia fiche 
femelle. dans leque! unedistance entre cheque 
paire dlndenl ati on s oppos6es est infgrieire 6 
un diani^e tnt6rieur norrinal de ta fiche s 
fiemelle. 

18. Appareil seton la revendication 17, dans lequei : 

un diam^ ext^rieur de la premi^ region w 

extrdmttd (32) du premier connecteur (28) est 
inf^eur au diamdtre irrt^rieur nanvtal de la 
fiche femelle et siipdrieur k la cfistanoe entre 
cheque paire dlnJun lalion s oppostes (58. 60, 
62, 64), et dans lequei la fiche femelle est is 
d^tormable de mant^re ^lastique pour permet- 
tre llnsenion du premier connecteur (28) dans 
la fiche femelle pour transporter la premiere 
rdgion d'extr^mitd (32) au-deld das indenta- 
tions (58, 60, 62, 64), pour aligner axialement so 
les indentations (58, 60, 62, 64) et la gorge 
(44). 

19. Appareil selon la revendication 15, dar« leque! : 

zs 

un diamdtre ext6rieur de la seoonde rdgion 
d'extrdmitd du premier connecteur (28) est 
tnf^eur au dtan^dtre int6rieur nominal de la 
fiche femelle et d^passe la distance entre che- 
que paire dlndentaUons oppos6es (58, 60, 62. 30 
64). .... . . 

20. Appareil sebn la revervlication 19, dans lequei : 

la distance entre cheque paire dindentations 3S 
oppose (58, 60. 62, 64) est au moins 6gale d 
un diamdtre extdrieur de la gorge (44). de sorte 
que le premier connecteur (28). torsqultse 
trouve dans le oouptage mdcanique, est I^e 
detoumer par rapports la fiche femelle autour 40 
du premier axe de connecteur. 

21. Appareil selon la revendication 5, dans lequei : 

la prerrti^re region d'extr6mit6 (32) comprend 4S 
une t6te, la seconde r6gion d'extr6mit6 oom- 
prend une tige (40) et tadite gorge (44) a un 
diamdtre inf^rieur k un diamfetre ext^rieur de la 
tige (40) et infgrieur k un diam^e ext6rieur de 
latdte(32). so 

22. Appareil selon la revendication 1 , dans lequei : 

le second comecteur (24) comprend une fiche 
femelle comportant une paroi annulaire. le pre- ss 
trier connecteur (26) est tns^d dans la fiche 
femelle et entourd par la fiche femelle torsqulls 
sont dans ledit ooiplage mtanique, eft les 
mqyens formant prolong ement (58, 60, 62, 64) 


comprertnent me indentation formde dans la 
parol annutaiTB. 

2X Appareil selon la revendication 22, dans lequei : 

tadite indentation (58, 60, 62, 64] c oi i yia ri 
une partie de paroi progressivement incfin6e 
qui se termine en un bord fortement indind, et 
dans lequei ladhe premiere region cf extr6mit6, 
lorsqu'eDe se d^plaoe axialement vers nnt6- 
rieur vers rmdentation (58, 60, 62. 64). rencon- 
tre la partie de parol avant de rencontrer le 
bord. 

24. OispoGHif poir guider et pour changer des cathe- 
ters susceptibles d'6tre introduits dans le corps, 
comprenant '. 

une section de guidage susceptible d'etre 
introduite dans le corps constitute d'un fll f len- 
ble: 

une section de renplaoement oonstitu6e d\m 
filflegdble;et 

un appareil dlnteroonneodon selon la revendi- 
cation 1. 

2& DispoGHif selon la revendication 24, dans lequei : 

lecfit au moins un connecteur est, de plus. 
d6tormable de mani^e tiastique pour permet- 
tre le passage ajgal^^em^ve^^ des 
moyens formar^ prolongement (58. 60, 62, 64) 
au-deid de la premise rdgion tfesdrtmitd (32) 
pour libdrer le oouplage mdcanique. 

26. DisposHif selon la revendication 25. dans lequei : 

la premiere region d'eoctrdmitd (32) du premier 
connectetr (28) est un oOne tronqu6 conver- 
geant dans la direction axiale vers la gorge (44) 
et le premier connecteur (28) comprend, de 
plus, une seconds r6gpon tfextifemitfe oonpre- 
nant une tige (40) sur le o0t6 de la region en 
retrait oppos6 au cdne tronqud (32). 

27. DispOGitif selon la revendication 26, dans lequei : 

un diamdAre ext^rieur de la tige (40) et un da- 
rn^ ext6rieur maxirrBl d\in oOne tronqu6 
(32) sont 6 peu prte 6gaux l*un 6 rautre et sont 
supdrieurs & un diamdtre ext6rieur de la region 
en retrait (44). 

2& Apparal selon la revendication 25. dans lequei : 

la premiere region d*e(tr6mtt6 (32) du premier 
connectetf (28) comprend une tdte cytindri- 
qua 
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29. Apparen &elon la revendication 26, dans lequel : 

le second cennectsur (24) conpr^ une liche 
femelle comportant une paroi annulaire et le 
premier connecteur (28) est jn&6r6 dans la s 
fiche femelle et emour6 par la fiche femeOe 
lorsqull 66 trouve en coi4>tage mdcanque. 

3a Disposrtif selon la revendication 29, dans lequel : 

10 

la fiche femeHe a un diamdtre Int6rieur nominal 
et les moyens fonnant pralongement (58, 60, 
62, 64) comprennent au moins une premidfe 
indentation torm6e dans la parol annulaire 

IS 

31 . Disposrtrf selon la revendication 30, dans lequel : 

lariite au molns une indentation comprend une 
partie de parol progreesrvement indinde com- 
portant un Iwrd fortement indin§ axtalement so 
vers rintdrieur 

32. Disposftif selon la revendication 29, dans lequel : 

les moyens formant prolongement (58, 60, 62, 2S 
64) comprennent quatre indentations fbrmdes 
dans la paroi anniiaire le long de la region 
m6diane et s6par6es les unes des autres d'un 
angle de 90^ pour foumir deux paires dlnden- 
lationscppos6es dans la region mfidiane, dans so 
lequel une distance entre chaque paire din- 
dentations opposdes est inf^rieure au diamdtre 
tnt^ieur nominal. 

33. Oispositif selon la revendkration 32, dans lequel : ss 

les dramdtres extdrieurs respedifs de la pr©- 
mi6re region d'extr6mit6 (32) et de la seconde 
region d'eDdr6mrt6 du premier connecteur (28), 
sort inf6rieurB au dlamdtre int6rieur nominal de 4o 
la fiche femelle et sup^rieuis 6 la distance 
entre chaque paire dindentations (58. 60. 62 
64). 

34. Dispositif selon la rorendication 33, dans lequel : 4s 

la distance entre chaque paire dlndentations 
oppos6es (58, 60, 62. 64) est au moins 6gale & 
un dtamdtre ext6rleur de la gorge (44). 

BO 

35. Disposttif selon la rerandication 32. dans lequel : 

la premiAre region d'extr6mit6 (32) du prenier 
connecteur (28) oonprend un cOne tronqud 
divergeant en direction de la gorge (44) et la & 
seconde region d'extr6mrt6 du connecteur 
conprend une tige (40) sur le cOtd de la gorge 
(44) oppos6 au o6ne (32) et ayant un diamdlro 
oxl6rieur sensiblemert ^ 6 un diamdtre 


extdrieur maxintal du oOne tronqud (32). 

36. Dispositif selon la revendication 27, dans lequel: 

la section de guidage (18) comprend un prdon- 
gemert proDdmal (68) et une partie d'exfcr6nit6 
dtstale de la fiche femelle entoure le prolonge- 
ment proximal (68). 

37. Disposftif selon la revendication 36, dans lequel : 

la section de guidage (18) comprend, de plus. 

une surface de transition annulaire en btseau 

(70) entre le prolongement proximal (68) et le 

reste de la section de guidage et la fiche 

femelle comporte une surface distale annulaire 

en biseau (66) paralldle & ta surface de transi- 
tion (70). 

38. Appara'l d'interconneodon pour des fits de guidage 
et des fils de remplacement susceptUes d'etre 
introduitB dans le corps, conprenant : 

un premier connecteur (90) d une extr6mit6 
d'un premier fil et oomportant une prendre 
r6gion d*eactr6mit6 (98) el une premr^ r^lon 
en retrait (96) contigufi k ta premidre region 
d-extr6mft6(98): 

un second connecteur (88) k une extr6n^ 
d'un second fil et conportant une seconde 
region d'extr«mit6 (120) et une seconde rdgion 
en relrait <96)-contigu6 d la seconde region - 
d'extr^6(120); 

un troisidme connecteur (86) allong6 conpor- 
tant des premr6re et seconde extr6mit6s oppo- 
s6es pour recevoir les premier et second 
connecteurs (90. 88). respectrvement, et oom- 
portant, de plus, des premiers moyens fbrmart 
prolongement (112) entre les prenvdre et 
seconde extrdmitte ; 

dans lequel les premier et second con- 
necteurs (90), lorsqu'ite sort positionnte face k 
fto par rapport au troisidme connecteur (86) 
aux premidre et seconde extrdmitte, re9>ecti- 
vement sort mobiles axialemert I'un vers 
I'autre et par rapport au troisidme connecteur 
(86) dans un ooupfage nrtdcanique dans lequel 
les premiers moyens formart prolongemert 
(112) sort alignds avec la premidre rdgion en 
retrait (96) et s'dtendert radialemert vers celle- 
d : un connecteur sdlecbonnd parnii les pre- 
mier et troisidme connecteurs (86, 90) se 
ddtormart de manidre diastique pour pemwt- 
tre d la premidre rdgion d'extrdmltd (98) de se 
ddptacer axialemert vers tlntdrieur au^eld 
des moyens fomiart prolongemert (112) au fur 
et d mesure que les connecteurs (86. 90) sort 
ddptacds vers ledH couplage mdcanique et, de 
plus, retmuvart leur dtat inHal au moins sensi- 
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Uement ds manifere diastiqiie d raooonpGssd- 
ment dUfit oou^iagB mteanique, C8 surquoi ta 
prennidre region tfextiMtd (96) el les pre- 
miers moyens formant prolong ement (112) 
sont posHionnte d8 mani^e k s'engager l*un 5 
dans I'autre pour Itmher rteartemerU asdal du 
premier co nn ec t eur (90) et du troisidine oor>- 
necteur (88) loin run de Tautre pour maint e nir 
la couptage mteanique ; et 
des moyens destinte k uniries secorxl et troh 10 
6i6me connecteus (66, 90) run 6 rautre. 

39. Apparei) selon ta re ve n di c a tion 38. dans lequel : 

lesdhs moyens destines & unir les second et 15 
troisl6me connecteurs (88. 90) run 6 Tautre 
oonprennem un adh6sif pour Ger ladite 
seconde extr6mit6 du troisi6rne connecteur 
(86) au second connecteur (90). 

20 

40. Apparei'i seton ta revendicatkm 38. dans lequel : 

lesdfts moyens destinfe & unir les second et 
troisidme COTmecteurs (86, 90) comprennent 
des seconds moyens formant pr^ongement ss 
(1 1 6) dans le trotsidme connecteur (86) et axia- 
iement s^parte des premierB moyens formant 
proiongement (112) et tors de rinsertion du 
second connecteur (88) d'une (fistance suffi- 
sante pour d^placer ta seconde region d'extr6- so 
mitd (120) au-deld des seconds moyens 
formant prcriongement (116), positionnte de 
mani^e s'engager dans la seconde region 
d'extrdmitd (98) pour fmvlter le mouvement 
axial du second connecteur (90) et du troi- 3S 
sifeme connecteur (66) les teartant axialemenL 

41. Apparei) sebn la revervjication 40, dans lequel : 

les premiere et seconds moyens formant pro* 40 
longement (112. 116) comprennent. respect)- 
vement, des premiere et secorde indentations, 
cheque indentation conprenant une partie de 
paroi progressivement indinte se terminant en 
un bord fortement rndin6, et dans lequel dia- 4s 
cun des premier et second connecteurs (90). 
lorsqults sont ins6r6s dans le trotsidme con- 
necteur (86) vers ses inde nta tiorc assocites, 
rencontre la partie de paroi progressivement 
inctinde avant de rencontrer le txxd fortement so 
inciin6. 
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